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(57) Abstract: A method of estimating a risk of the expression of a side 
effect caused by the administration of irinotecan; and a method of reliev- 
ing the side effect caused by the administration of irinotecan. A poly- 
morphism on the basis of a difference in the repeating numbers of TA 
repetitive sequences in the promoter domain of UGT1A1 gene and two 
types of polymorphisms (bases at the 21 1- and 686-positions) on the ba- 
sis of single nucleotide polymorphisms in the exon 1 are analyzed. Based 
on the analytical data, the risk of the expression of a side effect caused by 
the administration of irinotecan is estimated. Further, the administration 
doses of irinotecan is designed for individual patients depending on the 
risk of the expression of the side effect, thereby relieving the side effect 
caused by the administration of irinotecan. 
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2fctfx^y>irt©-ifta6iilftt:J:*-aao*ffl (2li fiofiS, Rtf 686 ft 
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1 

w m m 

■ 5 

tfc«ko, ^©imuBasux* ^fc, impairs 

©*ffl*»«ft-*2itfc«fct),'uGTfc«kt>T*naffxtt+i8ift»*^ftW*n 

15 

• 

t httt 2 in© udp-^;^ n y ->;h 7 >7 7 1 5-f (ugt) W 

% UGT1 t UGT2##£TS. UGT1775U-tt. * -> > ^ffc £ 0 * 

20 rio£*T.5 (Ritter, J. K., Chen, F. ( Sheen, Y. Y., Tran, H. M., Kimura, S., 
Yeatman, M. T., and Owens, I. S., J. Biol. Chem., 267: 3257-3261, 1992). fto 

UGT177$U-®-^1?a&5 UGTlAl«€ : ?tt,yp*-^R0fX^V>2 
25 >©&££St^ gftj (lfzM7 h7ft-;^), (7i/ 
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hWZ% £ (Senafi, S. B., Clarke, D. J., Burchell, B., Biochem. J., 303: 233-240, 
1994), m&OtZZ, 7u*:-fim®£X.9 V>K*5tt§ 3 0 &±©flte^£ 
S*«UQTlAlB*ffittftfiTS1j:T#lltt#a*J!tffi^ U 
6 feW, *r)\'rt-hmmW*3\&mCTZ.t1fi9a*>ftT\,>Z (Mackenzie, P. I., et 
al., Pharmacogenetics, 7 .'255-269, 1997), Hifitf) in vitro fttir K«k 0 , UGT1A1 
©7^ 7 7*-A*t SN-38 O^^^ o - Fftfc&S Ci, Rl^JtgT- #M^tf 'J 

sn-38 <DV)v>7u-Y\km&<DW,&\zm*-$-z>?Lti!fi7K 

mZtltc (Iyer, L., et al., J. Clin. Invest., 101: 847-854, 1998, Iyer, L., et al., 
10 Clin. Pharmacol. Ther., 65: 576-582, 1999). Sfc, &9£W% 8> UGT1A1 it 
e^tfe^Lfc SN-38 Rtf SN-38 D~ F<Z>H$l»j^«J<SA3t£tgJ£ 

b (Ando, Y., Saka, H., Asai, G., Sugiura, S., Shimokata, K., and Kamataki, 
T., Ann. Oncol., 9: 845-847, 1998), 

ugtiai mm\z£r)*<D*mRm®tfttm snstt^o— ^K-r 
15 u;f*> (cPT-ii) ^ #;u#*x;pxxxv 

OftiSfttfittS SN-38 <tfcS. SN-38 $ 6 fC UGT 1 Al 
$nT^-Oi5-^;i/^D- Kites. Hifl-i£^bT/hfliir#m$n, «a® 

* * ^ J!/ * □ = ^— If fc «fc 0 SN-38 £ ^ * □ >BI $ ft S (Takasuna, K., 

Hagiwara, T., Hirohashi, M., Kato, M., Nomura, M., Nagai, E., Yokoi, T., and 
20 Kamataki, T., Cancer Res., 56= 3752-3757, 1996). SN-38 fc^HTte, ^0)% 

TV>3 (Gupta, E., Lestingi, T. M., Mick, R., Ramirez, J., Vokes, E. E., and 
Ratain, M. J., Cancer Res., 54: 3723-3725, 1994, Kudoh, S., Fukuoka, M., 
Masuda, N., Yoshikawa, A., Kusunoki, Y, Matsui, K., Negoro, S., Takifuji, N., 
25 Nakagawa, K., Hirashima, T., Yana, T., and Takada, M., Jap. J. Cancer Res., 
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86: 406-413, 1995). 

5 **,T*tV»ofcMff«38««#anT*0, *©ifc-**»©M»JfcH? (dose 
limiting toxicity) t S ft 5 (Negoro, S. et al., J. Natl. Cancer Inst., 83: 

1164-1168, 1991, Akabayashi, A., Lancet, 350: 124, 1997, Pharmaceuticals 
and Cosmetics Division, Pharmaceutical Affairs Bureau, Ministry of Health 
and Welfare (ed), Summary Basis of Approval (SBA) No.l (revised edition): 

10 irinotecan hydrochloride. Tokyo: Yakuji Nippo, Ltd., 1996) . -f 'J J "r^J >0D1| 
Mtt, VT&W&3?3;>b<DT'& X) (Rougier, P. et al., Lancet, 352: 1407-1412, 
1998, Kudoh, S. et al., J. Clin. Oncol., 16: 1068-1674, 1998, Masuda, N. et al., 
Proc. Am. Soc. Clin. Oncol., 18: 459a, 1999, Negoro, S. et al., J. Natl. Cancer 
Inst., 83: 1164-1168, 1991), BftttltfC, 1 2 4 5 £ * 5 5 

15 -f U /T-*><DWmm\Z iDtOi^THS fcOflfc**** (Akabayashi, A., 
Lancet, 350: 124, 1997, Pharmaceuticals and Cosmetics Division, 
Pharmaceutical Affairs Bureau, Ministry of Health and Welfare (ed), 
Summary Basis of Approval (SBA) No.l (revised edition): irinotecan 
hydrochloride. Tokyo: Yakuji Nippo, Ltd., 1996). 

20 ft, Ratain$«, UGT £±#£ -fr-5<ft£-^£ffl H 5 £ t fCfc 0 , -f U 

; ><Dw\ttmz&Mt<iiz>-%&zmmLT^z> (%m®&m 5786344 

25 W±<D<k5C UGTlAl**^»teM4-r*Jl3lHlfiDilMtt«!«lftHliT 
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f'lWfttt*** UGT1A1 ^^fc^s»$n5<b^#j©K-^fcJ:§iiJ^ffl^fiiii|$ii: 
5®$ftfc^©£tl&-r5;r .hfcg.ftt-f S. W"6, UGTIAI #*fc«fcoT*n 

s#x»*Mft»*^wan*ft^«©a^k:j;*i!iM»su^^ft^»r 

tfl!4ftSltfcfi#ft»*fc, UGT1A1 jtfi^O^fflt-f >J /x^>©giJ^ffltOffi 

Hfc^ViTP^fe..4#{c, ugtiai mfc^nzfu^-zm^ xjry>i. x?y 

^^^Ic^ltS TAE«E*J©Rttft©fc^fc±*£ffl,Rtfx*y>l rt©— 
Sfi^lCck^Xffl»0#.a (211 686ffi©mg) t^U/x*> 

©MfPffli:©BIteftH*«l8»6nfc. UGTIAI Igftitfi c 

ne©#mt, ugtiai »*k j:-3T*ne#:xtt+iB^ij«*tftif*n*fl3^<» 
20 ©a#icj:*ii^ffl©gflft©wfcfflM3»«»*ct^ii(eaFnjfc.!6-3T,ocTiAi 
Jte^ocmso^aift^wrsc tj&t. -r u j w>K««4n*, ugtiai b 

Ux*©*M*T*fc*fc#»*¥B^**&#*&*ifc. ftfc, yat-^g 
ttfcfcltfc^SL fttfx*y>l© 686ffi©tt**iJl£J:«£gc?»Ttt. * 
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o&momtirte.znzn&m-vb ugtiai ni: ( k^nns#x^ww 

\Z&ZMftm%mV X? Z^M-f ot, tfc (a): UGTIAI #3?t 

2. TA£&@B#l&£$#rT5X5 1 y TA £«@B?!l|!i:# 5 b 8 ©^1* 
10 n^TJftSCttjlWttSXfy^ft*, 1. 

3. TAES(ffiJ!l»SjS«rf*^f?^, TAEftE8HRa«6 £fc« 7 T*S 
Ct^nXT'^TSS, 1. fcBB*0*j*. 

4. UGTlAl»**3-H-rsJlfi^O^Pt-^fi«K:*W-* TA£^B2?!I 
««*#tr DNA *JB«-r*^T-y^*S6fc^tt, 1. &V>>3. Wftlfr 

5. uGTiAi**icj;or*ni#x«*iiBft»«^«»an*ft^*©ta!^ 

!CJ:*MfMi»&y *^ft*WT*#ifeT»:>T, (b) : UGTIAI FT 
Sitfc^© 686 li!©«lt|lrt*77^, Rtf/Xtt, (c) : UGTIAI mm 

^□-Ki-s»^©2iifir©iis$^^T-r5Xxy^ , ^$e>fc#t?, i. &n 

20 1x4. (Dv^rn^icMcD^rife. 

6. 686 t©II$ttt57fy^, .686ffi©4i*3ft«'>h->>1?**^* 

7. 211 ffiOfiSS»ffr57T*;m 211 &.<Dj&&iflifT - >T**^S 
fctt7f-> , Pl55A^Mt5>;fyy-C*5, 5. 

25 8. UGTIAI 3 - FTSftfi^© 686 DNA, Rtf/X 
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ttUGTlAl^^Sr^- H-rStt^^tO 211 DNA> SmAIt"** 

ry7SS&lcfc», 5. fc^L7. ©V>?tt#fcIB*©#tt. 

fciSlJ^ffl^SU^^ft^SirS^feTfeoT, fc*>(b):UGTlAlll* 
5 ft3-H-r*Jlfi^© 686ft©iIg£$#rTSXX'.y7££tr:£&. 

1 0. 686 fi©ifiS*«tfTSXxy 686 ffi©ittat*«">h'>>T»S^ 

$fctt7T = >t»5^4»fft5Xf 9. fcEfc©#tt. 

1 1. UGT1A1&&&3- FT3it£^© 686<fc©JS^S£tT DNAS«i|B-f 
S^fy^S&Cttf, 9. XttlO. l:EfOjS. 
10 1 2. WCfli^tttt, *>yhr-»IIM^lJ-C$^, 1 • 

13. ffitE* >7hx->>S<BUfe£*Jtt;& >yhf'»TOl:ib5 < as 
ftffctf 5 1 2. KB«©^Ftt. 

14. wiB^>^hx^>g|##«, h#f*>xtt-fu;f*>TS5, c 

15 tfcttfcfcl-* 1 3. fciBfc©#&. 

15. S&f3^7>y h^->>^##:«, <U/f*>T»«, ZtZWmtTZ 
1 3. KB2«©#&„ 

16. i. fcir>ui5. ©^■rn*tc«©M^ffl»su^^* ; FJw-r*>Srtt 

©i^«fcS^^Mg3ft^©i8:4ft*S!!)t-rsxxyy*#tr, rt^Mfr 
20 SWSB{b^^©a4f-SI2£*^. 

1 7. UGTlAl***a-HT**e¥©7B*-**ttlC*tt.& TAKttE 

UGT1A1»**3- Hf*Jte^©TAK«*«©iliat***, *?BH*-9 

7»»iaw8fl)^9'r7-*ii^ft pcr ttK*oTii«*n#*«(*ic* 

25 *f * DNAtftf-fc&LTftgWK/WT'U^'f XtStl. 
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1 8. UGT1A1»#S3- HfSfifi^O^n^-^fflttfcfcl** TAK&SH 

mm &Mtii? s fc * ©t£S£-e<& o t , 

UGTlAl»*fta- H-r**fi?©TA 
9RtfBE#l#-J§- 1 0 ©X?f T-^ffll^fc PCR ttlCJ;?TJ||K3tlft&mK: 

1 9 . UGTlAl^^Sr3- Hf««fi^© 211 &©&g£##r-r <&&*©$$ 

UGT1A1 J**ft 3- HfSJtfi^ © 211 ft©*****, *OBJi#* 1 ROC 
iB?>Jf£#2©:7 p 7-i'V-£m>& PCR 8fcJ:oT*i*;£tt#*«*fcft*T$ 
10 DNA f&fr it \Z M h X # H W A -f 7 U ^-f XT § mk . 

2 0 .UGT1A1 t£3t£:3- Hf-5«e?© 686 &©mg£fl?*r f -5 fc®<Dmm. 

UGTlAlS£^l£n- K"f Sit£^<D 686 <£©J£S j5^@2^J#-^ 3 Rtf 

iBJij##4©y7-r v-^fflvifc pcr Sfc<tt?TJtiti$n#.5®^(c:s*-rs 

15 DNAKfrfc#LT4*«ttfcA-r:/U^'f Xf**«. 

2 1. UGTlAl**ft3-H1-6jftfi^©yoqE-^«*K:*W-*TARttE 
^Jgcfc^tfrT 3 &©©$&£-£&, UGTlAl^mfcck^T-^ni^XtttpP^-RIS 
tl*miS$ns{b-&^l©S#-KJ:-5iiJ^ffl^^UX^ ; fSIffl^5/ ho 

20 Rtf/xw:, uGTiAi^m^n- H-r**fi^© 2ii&©&g£$#-r3&ae>© 

tt«*aSfcfftN 2 1. CBtO^yK 

2 3. UGT1A1 BP HT**^© 686 &©&g£$#rT-5fc«e>©&$ 

££tK uoTiAi**K:j:t>T*ns#xtt«i»n8ftif*jw«»an*fli^»0a 

25 2 4. flMB ft; A>^hf5'>»flilft§*T*5, Ct^#i<!:t52 
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ftifc£T5 2 4. CE«©*yK 

2 6. iftfB* > 7 h#r*>X(i-f 'J/t*>-C|§, c 

5 t*%f$kttZ> 2 5 . fcBB«©*yh. 

2 7. Su"IB*>^hx->>SI#^tt, ^Uyf*>T$5, Cit»tiT« 
2 5 . fc(B«©*y K 

2 8. -f U/fA >©Blf£fflSB&?B U ^ ^^SOffl^ y h o T\ 
(a):UGTlAl»**a - Hr**fi!^©^D*-^«*fc*w* TA£tggB?!l& 

io =&^«T-rsfc«6o^g?, (b) : ugtiai p^^n- H-rsa^^ © 686 fewms 

SAW?-**:*©!**. ©Vi-fna* 1 ELt*£tr, *y K 

2 9. -f Uy^*>©9Jf^ffl|i5S'J^^ : ?Slffl*y hT^oT, UGTlAl^ 
*=i-HT«*e ; F©2liffi©*3S*#*f-rsfc*©*Ift,*S Sfc^tl, 2 8. 

fcffi«©*yh. 

15 3 0. -f U/x*>©HflUI»HUa**Hfl*3r HTfcoT, 

(a):UGTlAl»**3- H-r*«fi-?©ynt-^iC*K:*tt* TA E&@2?iJ& 
*«Wfr*&»©*», (b) : UGT1A1 0^*3- KTSJte^© 686 &©*&g 

•***?■*•*&*©*«, ©nrn*i «±***, $ s 

UGT1A1@£^£3- H"r««e^©yDt-^**lc*lt« TA£$SB?m*&£ 
20 *tf DNA, UGT1A1 HTSJtfirP© 686 &0&g£^tf 

dna zmmtsfttbo&mz'Sts, 

3 1 . -f U /x*>©W^ffl»5JU^^T««*y h-CfeoT, UGT1A1 HHi 

FtSlW 211 ffi©mS^#?«f-r5fc«6©^m2fc^ UGT1A1 Bl££ 
a- KTSJtfi?© 211 &ot£g£^tf DNA £i|i|@T5£«e>©SS&£ 
26 tf, 3 0. te|B«©*y K 



WO 02/48400 



PCT/JP01/10813 



9 

M 1 £1foM\zi$\,*TMVit<n% HGT1A1 ite^-o^S** ttbtt%-?$>% B 
211G-A& 211 |tfc*»t*^7=>^675rr:>^©B|ft,686C-*Att 686 &K::J3 
5 VZi/ b 5'>)&»&75 4 =>^©lllft, 1099C—-G \t 1099 ft K 5 ;/ h ->>J&>£> 
£f7~>^©gi&, 1456T-»-G 1456 ttS^S 6 ^^^©g&ft 

tn-enst. g7ir f > 7i fc*jts^u^>^67;i/^— >^©b 

P229Q&3 H > 229 te*W*^p U >^Ofi, R367G«3 H 

> 367 C^t^T^^syiJi/^^OIi, Y486D fci^P ^>ri> £ 7X/1 

io 5^>*^©«ifcft*tt*nsft?-. 

«, B*&ttft$&©£9lcJ:<5. btt, #1* 2ffX h©j£HT&9, 

c \t Mann-Whitney UfXhtDMTgS, 

® 3 e, miB^t*^TM^fcsn5a#©-f 'jyfAwtfSftottffisi 

15 ti&fc^TfcS. a : B#®&&^£©&*|S, b : 2*y-X K c : Fisher' s 
Exact test. 

@4tt, Jt€ J FS!©»*t«fc*t»fc'b©-c»*. 6/6ttTAKttB?a*«6© 

^nmetT'&zzt. vi unKmmwtf 7 ® 7 isfro* t% 

20 *n**ft*T. Gly/Gly «rr H > 71 *t^«J ^VOTWKD^^TiSSC <h, 
Gly/Arg«3 K>71#^U ^ >© 7 l^P £ 7)V*~><D7 1 © Ojg-g-? 
<65:t, Arg/Arg«3 H > 71 #7 >© 7 U Jl>©**JfrfirTr* £ £ t ft* 
n*n^T. Pro/Pro tta h*> 229 ^OU >©7l^;U©*^^'g-e2&'5il<i:> 
• Pro/Gin tta \i> 229 *«7p U >©7 V)Vh {f)V* 5 >©7 

25 TfcSCfc***!***!*?". a : B#aH&*#&©a£*, b : ¥^fit(Ba^&^ra 
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m 5 «, mmwiftm\z$iTz> ugtiai*28 ommtrnfom^o^m^mm^za. 

& (multiple logistic regression analysis) Vfc1£%:%m Llt%T*$> 5 . a : 
ttft, b : <i U /x*>tte©ia3S^ (?7? 1 :M83iJ£l&<) <h©i!S£i+© l/j? 

(a):UGTlAl IPiif £3- FT5&£^©7n*-*SgJ$k::fctt<5 
TA KttSa^J^S^ffTSXxi'^^^tr, UGT1A1 g^lc «to uniftxn 

UGT1A1 S£fHili, UDP (*JJ 5>>-»J >$) -^^D/^h7>77i5- 
•t? (UGT) C-»flTi6«. UGT «4^t43^THU;Hf >^Xt-D-T F^©l*3 

15 *ffil5ii-r§^3g©^UT*D, #<©^J<Z)fi?iMt;l;:M#T 5. UGT1A1 te, #J;L 
«> ±&<DJ:5\z-1 U /^*>©ftWK:«<H^T*i:£*e*I&ttT^*. 

UGT1A1 ^^$3- (&T, TUGT1A1 Jtfi^Jt^5, GenBank 

Accession No. :AF297093) tt, ^D*-^®^, X#y>l, X£y>llc|fcV» 
TEB3*isx*y >2~x*y>5 Stts, x*y>i~ 

^at-^HtttfcfcltS^Iltt, 2&g^7-(TA)©E&IEJiJ (TARttEai) 
*®av»CJ:*fe©Tr*e), (TA) 5 , (TA) 6 , (TA)„ 2fctf(TA), (TA ^iB^^- 
n-eft 5 , 6,7, Rtf8#£-r3) tiSn§#S^atS (Monaghan.G. 
et al., Lancet, 347= 578-681, 1996, Boema, P. J. et al., N. Engl. J. Med., 333: 
25 1171-1175,1996, Lampe JW et al., Pharmacogenetics, 9, 341-349, 1999) 0 
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mz&ttz ta fcummomztttttz n t (gtjneaifttf 5 l 8 tfH>i*ft# 

5 (b) : UGT1A1 3 - F^iUSi 1 © 686 & <D^S ^«?4ff "T 

y y £ £tJ £ t J; D , UGT1A1 \Z <fc o T^tl tt* HBttfttWttiS $ 

n^ft^i e>&4 \z £ § sy^ffl fggi u * ? s^iasi- 5 5 c t z 

io £$fifcTs;i<hfc-e£5. ±ia(a)©xx5/^t(c)-: ugtiai HiSts^- 
h -r s 211 ^©ffis £i§?#T-r 5 x x v ? z\ t \z £ 0 

^ifiStSrfbTfS. ± IB (a) 0 7.5^:/, ±|3(b)©^x«yy, 

&tf±f3(e)tf>X:r y £ 1 £ 0 *^i0^S£Sl,Ut5 d t *> t?^ -5. 

15 #g©Ii©c:ti?i&D« Iridic 211 ficiste 211 gg'oD&gT&s. 

^T^(b)«, UGTIAI Wm%3- Sitter CD 686 &CD$gg£$;#rT-5 
Xf^TifeS. 686 ->h->> (C) t7f=> (A) O-Um^ 

£ £>ttTV>5(Aono, S. et al., Lancet, 345: 958-959, 1995)„ 

fol, ruGTlAl^m^H- FTSit^e) 686&CDmg£fi¥«T"t5j£tt> & 
20 fc, 686 ^CD^St^ hz/>X\t7T-><D^-fnfrT?&Z>Z\£ZftVf-rz>Z\£ 

Xf y^Wli, UGT1A1#^*3- KTSite^© 211 teCDmg£$#T-r 5 
^f'^tfeS. 211^©mSfctt, V7-> (G) t7f-> (A) ©Zii© 
^i^fitS d 6*lTU5(Aono, S. et al., Lancet, 345: 958-959, 1995). 

25 ftoT, ruGTlAlSJ^£3- FT5&€^0 21l&<&£S£$ffit£j2:«> # 
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Rtf/xtt 211 &<d W7u;p*#*frsi:t«t , Tr**. 

5 TAE(*Bai»:ft#*rr*#tt, 686 &Xtt 211 tt©ttS«0H)rt«*tttt1»l: 
RgS*l5t©Ttt)a:<, fllAff, PCR (polymerase chain react ion) j££ftfffl L 
tc PCR-RFLP (restrict ion fragment length polymorphism: Mif li^I^^) 
PCR-SSCP (single strand conformation polymorphism : $&A&;Ntifi£iI) 
&(Orita,M. et al., Proc. Natl. Acad. Sci. , U.S.A., 86, 2766-2770(1989) 

10 PCR-SSO(specific sequence oligonucleotide : RAtti!?^ U * I/* 

5 1 F)tt, PCR-SSO SiH? h At* ^-f if— > a 
ASO(allele specific oligonucleotide : 7k^SWt'J rf*£ U^-^- F)A-f 
yy^-fHf— j/ a >a5(Saiki, Nature, 324, 163-166 (1986)^0, Xtt Taqtlan-PCR 
& (Livak, KJ, Genet Anal, 14. 143(1999), Morris, T. et al.. J. Clin. 

15 Microbiol., 34, 2933 (1996)) > Invader & (Lyamichev V et al., Nat 
Biotechnol, 17, 292(1999)), T^-f Hfc MALDI-TOF/MS (mat r ix) 

(Haff LA, Smirnov IP, Genome Res 7,378(1997)) , RCA(rolling cicle 
amplification)j£(Lizardi PM et al., Nat Genet 19,225 (1998)), DNA f-y? 
Xttv-f ^07K*fflVifc*^(WangDGet al., Science 280, 1077(1998)^), 

20 ^-#*8c, -y-lf >ypy h/W:/U ^-f-fcf-^g H*;h/W^U 

^-f-fcf-S'a >fe (Southern.E., J. Mol. Biol. 98, 503-517(1975)) ^, 

Ctfc-e^S. Sfc, ;f»; :/(a)£tob(c)©4>ft< tfe — ^>^ff to HA* MS 
25 UX^Cf**t6»*CI4. ^TOXxy^lCfeUT^D^ilf^fe^ffltoSJ: 
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WL Wl DNA 1fi& ft © m & \Z a . PCR & * ? U A U & PCR-RFLP SMffci&fllJrT*!: 
&#*tti«*fcV>L||£©iaj&>6ff*LV>. PCR PCR JgcK^Ufcjt 

T^^tfeT^S. #RO*ttDNA*#*f-r*»^fCtt, Taqllan-PCR 

fe, Invader j*, ^ 5 -f *7-#ftifeSfflV>ifc HALD I -TOF/MS (matrix)^, RCA (rolling 
cicle amplification)!*. Xtt DNA f-y ZfX\t^-i i; P 7 V>fc>&ii£JB 

io uGTiAime^tt, #&#©&&, &.mm®. ttKM, &mmfr&Qt9avmm 
ugtiai jtfi^ti/T«v»*ci*«T#*. tftwrnii, :/n*-^«*© 

S^gayj (TA) ©r«i(*Mt57ryyi:feliTli, £tt£ttEHffi#&d- 

nxfy^fcfi^m SttfcatflSfl'fc^tTlKDttjKafiS© DNAmrtf-fc/BH 
5d£*<T?#5o 211 fiO«l$»ftt§Xfy 7fc*5V>Ttt, 

UGTIAI fifirf ©*SM#J*C»S mRNA &J8V>T, #7. x y ^lC*3 #-5$ 
20 tftfr 5CtfeT^5. CCi^ttt, 09*.«UGT1A1 Jtfi^O mRNA £#$#© 
JfiL&^SjftHi, iSbftt, f^iUO cDNA tit, S&cDNA 

©£*Efll*»*T"r*c:&K:J;0$'V & DNA ©*ffl«#>©E2fll&*WT*. 

X?y>l \Z&V2>-Z><D&M\Z?\,*T\t, UGT1A1 iS-E^ ©fg^g^ 
^^^Tf(!*fT-r5C t'b-C^S. IPS, #M#©fgfig<& (75^1) £##r 
25 TSCtfcckD. x^7>l ©jf^Sfcife^-f -5 £ £©*§£, x 
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feoTfeil^^^t-r-SCt^-^ts. ^ftftKfct, X^y > 1 0 211 

> 71 KMlST* 75 y £t>#tf^7^K£i$£*f&£t/Tm>5;i 

mwz, x^y > 1 0 mmz&\izg>M\t=i k> 229 £^<{b$it 

(^DU >X«:?>*5>££-f §), □ F> 229 KftJ&TSTS 
Jfc-f 57 5 smRXSn H > 229 \Zftfo?Z7-i ySStOif ^if^^f 

75yttO*fl5tJ;D UGTlAl«e?©5^8to0&{MfliiJW3g 
Mfffl&?StlT[t tfJAtf, ELISAS (^^ig^^S 

#fc*#*n&i*lc,4#rtfc*^TUGTlAl»*K:J;t>Tia»ft»*n*fl3 

mm #uGTiAi»*fc£?Tft»sn*fl3ft*j*v>5. 5 ftsani; 

BEST*. ±EttHj&tJt»sn*c:t*ftfl:|c, ^o^>/hf-» 
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ft. uGTiAi**ic«fc^T*ne*xtt«t'iaift»«»*jftW$nsfl;^«©ff* 

?-*>©««©£<*:, SKfc^***©^**^;****)©*^***. ftt> 

^xttT#i*»»s.jms©ffitttt,-f u;fA>msnmt:^bT, 
Hfpffl©«sux^*^aufc«*ttattfls^*©t5k#*4«j&-r*c.tK:3W 

3iitrl3{bS^©S:-£ftlS:5£2f&T&s. ^**t»#*»S^ttCJ:ntt, £tt<(b 

^*©e^t&itigt#ftbT, («#) «K:a«)a:a^ft©Rj£*ff5 

«&fr5ca:^?I^t*S. BP£, SU© jl:££-f tifcf, ysttft&4b©KlffUS«ft 
«f*fc»&©^r»3&«aitt*n*j: tta*. 

lt«TAME9lft«^r«fe«©«[tt(aT.rFAKftMMmj2:V^). 
UGTlAl»**3--FT**fi^© 686ft©tt%««F«f-r«^»©t((tt 
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r686<fcflP*ffflttttji^3), Rt^UGTlAl^^^n- FtSfififO 211&© 

TA E«»#*rffl*«fcLTtt, UGT1A1 H"T Sjtfi^CD TA 

mi&<DM.&%$&, fr-D&W-mo-??^ v— fey h (S3^"J#^7 tSH^J#-^8 
5 ©ft, XteS35>J#^9 tE^J##l 0©«) «5t»fn*«lVJfc PCR fefccfco 
TiB«3n#5fittfcl&*-r* DNA »Mtfc#t/T*J|»teA-f ^U^-fXT* 

JB^ffl^-fV- <g3?>J#^7) 
5'-AAGTGAACTCCCTGCTACCTT-3' 
10 M^lRjy^-f V- (ga?>J#^8) 

5'-CCACTGGGATCAACAGTATCT-3* 
«2fffl:/5-fv- (E59##9) 
S'-GTCACGTGACACAGTCAAAOS' 

15 5'-TTTGCTCCTGCCAGAGGTT-3' 

688ffi#ffiJll&tt£ LTtt, UGTlAlHsit£:3- Ht«lfif© 686&©i&g 

-r xt * * * if -s z. & * s . 

20 W^^fv<^- (g2^l##3) 

5'-AGTACCTGTCTCTGCCCAC-3' 

i8*^|Sl^7-f (iB?>J##4) 

5'-GTCCCACTCCAATACACAC-3' 
211&fl?#Tffl&IS<!:LT«, UGTlAl»**n- H-Tftfltfi^® 2ll<ft©mS 
25 *5*©y5-f7-fe9h (B3?>J#-^ 1 Rtf E£>J#-^ 2 ) *JBV>fcPCR 
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&\z£?xmmi<n®zmmz&%?% dna wM-KttbTttftWK/w /u^ 

5'-CTAGCACCTGACGCCTCGTTGTACATCAGAG£.C-3' 
5 m^fa-Jy-f V- (393ft~412ft) (SH^J##2) 
5'-CCATGAGCTCCTTGTTGTGC-3* 

#H§9§©fl&©ja@«, UGTlAl^mS^- \ t ?%m& : ?®7u*:-?mt&fc$$ 
W-* TA E$B3?iJflc£fi?#TT£fc«e>©&gl (TA E&&fl?«fflmB!) £#tf, 
UGT1A1 #*fc*9T*tlg#Xtt«l'IIB«»*3&«ft»Sn*fl:^«©JS!4lCJ: 

-#*UGTlAlHi?i£3- FfSfltfi^© 686 &©&&&fi¥*TT 5 &#©&m 
(686&#ffi£tttt) ££tfJl£fcJ; 0, UGTlAl»#fc«fcoT*neflsXtt + 

15 *fc,TAEttBW»*^ffi*ttfclDAT»686tt«|Wffl«tt*^tfi: tK«t D, 

(211 tiLffiffim&Wt) 6>fe:#^c:<hfcJ; D, ^IS^o^y h£#t/£-f££ t 

20 ±fB#*y h*#UfcLTfeJ;V». MAfcf, UGT1A1 Piii£3- h-fSitfc^© 
TA£ttfi3?iJ$i:^ii&£^tf DNA£i|l«T*fc«>0tm»UGTUl***:3-I*T 
aitte^© 686 &©&SH$£^tf DNA £if"llTS ££©&&, Rtf/X« 
UGT1A1#^*3- Hi-Site?© 2lHfc©*l&*g#£-g-tr DNA fcitifg-fSfc: 

25 r±©&&&«, *n*no*y n=*v>Tifiifflsn**«f*tt (jbifcufc 
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PCR-RFLP (restrict ion fragment length polymorphism : MIM*llfrftft££I)& 
PCR-SSCP (single strand conformation polymorphism : l£!Siii&$j£#S!)& 
(Orita.M. et al., Proc. Natl. Acad. Sci., U.S.A., 86, 2766-2770(1989)^) 

5 7:?^ V-OjfijtlTS, flPtJfft&i&S^IIS&fe (ynt-:?m 686 

(to*'*. 2ii %$t$mm*tt&mzmmi<it%ztifi'?$%7?'f 

•7-*^lf&nS. PCR-RFLP ffiSUfff y h£*JEfcT*»£fctt, H 

*«, pcr *ffi^*wis»*Maufc«^Kjte^M^ias«i$nsj:3»c, 4* 

10 *5fcRtrUfc75-f v-j&tJIU&n*. TaqMan-PCR&, Invader 

7o - 7£t£$?<Z) 0ij £ 1 T^tf £ £ t #T # £ . 

70-7, 77-fT-lCtt, ^«f^felC^DT, MDNAWfrXttRNAW* 
««fflVJ6n*. 7o-7> 79-f V-OitSStt, *n**lO«tt«»»J»aft* 
15 SST&ttfcfJX, 75-f V-0£aS*«D«i:LTtt 15~30bp 8ft. £L< 
«20~25bp8K*C&5. 

"3**5fcRtrTSilia«T#*tf«» PCR »<PIC J: DNA0i|if@ 

20 *ftt>-f\Z? J h DNAT"b7yfe-f *»*JlT<f**ttT** Invader Sfcflfc 

Invader h fc^f -5Ji^l:«, 2 S^CD^mit^St^ 'J 

V**Y (1), (2) tlii©I3tjSit'J^^l/t?H <3)*OtfcDNA 

25 ^ffits. 2iio#txilt | J 7* * i/^-^H t*n*n r7u;i/7o-7 
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P#tf, «3fe«M-U=f**l/**F* TFRET 7 p D-^j, DNA<Z>ttJ&*Mls 
T«JI»-r*»*&X>HJH^k7— tfSttfc^T**** TclevaseJ bW*. 

(1) 7W^D-yiiJlTS§ UGTlAlP^^n- Ffsate^CttT, 

±0 6'lllfc»LTtt*«fc&SMfiaifc:<rL. ^MgCttJ;D- 

10 fi7?y^OE?Jtt UGT1A1 tt £ J: 0 , 7 V )V ~f u - 7* 5 Wi-f 
> ^_^_- /p _- /> UGT1A1 Jte^BWO DNA £*S*tiiS£- 

(2) -f UGT1A1 it t) 
15 V>m.& (N) T«fcV>. ffttot-f >^-^-^D-^a#)5»6llfc«&, 5'*$$ 

(i), (2) \$*%®<d rTAS^»»«fffl^Kj, rese 

tt**rjsttttj »«v»a r2ii&^$fffi^^j fcti^-rs. (i)> (2) 2mmo 

20 7u-7b UGT1A1 «fiTFft«»«l*a**d:^a«ffilc-f >/«?-^-^d- 
^©1IS (N) 3&«SA (invasion) C i*»T$*. 

( 3 ) FRET Ifluorescence resonance energy transfer) T^D — ^ fj, UGT1A1 

ct6T*®T«j:^. 5 , «fcttg»i*T«*iie^T#*E5«*?(ri/» vm\z\ty 
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(4) olevase tt, $j£4#&&97 7 y 7*X> H * £ l/7~ fcf (FENs) \Z#m 
3*1* DNA ©«ift*B*LT«»rr*»IlEttx>FJiir 1/7— KiStt*Wr* 

BPm-e&o, hmdna, -r>^-^-7 p n-^cfecfctK7i/;P7 p D-y©3ooDm 

K±©«k5*3a«O^P-^ (1) ~ (3) tcleavase (4) &Jlfr>«&ft 
*f7W^n-^ (l) ««UOTlAl«fiTfctt*tlt#l/&t*K, #MgB<£ 

10 i:-f>^-y-yo-y (2) 0 3**^ (n) &m\?z>. rosss^fc* 

£Mg£&tf>J8ii£ cleavaBe (4) V T7 l/JI^CI — 7* (1) ©75y7*g& 

fl-*«J»rU 75y7«#j&»ittJgT*. 7l/J^D-y (1) a>e,jiIiL 

fc7^y FRET — (3) t feti WftB3?iJ £ fe FRET 7o 

-7 (3) £ffi*t»£f*. c©t*7 5y7'fiit»©3 , *JBfc#a'r**a[»fi 

15 5&iFRET7o-7 (3) e#0«»»ft»ffil:ftAt5. cleavase (4) 

Bitti:©«jSftB«b-c«3t6*j!«ii^bTVi*«-ttsia»fr*. cwcj:d« 

(1) ~ (4) «^JA«, (1) t (2), (3) t (4) *I^btT2ta 
20 <DUM&i&®}tl,xmfrGt)i£Ttiim-r%zt*. (3) (4) 

7vfe'f ©*T-y7*ft*»S-ri:i:**T**. £fc (l) t (2) fc^tflSSiiia 

(l) ~ (4) &*KB£'f>©ttft©IKft*|&jkr«AUft&£eft&*fe 

25 *T*yhit*CiftT!**. 
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ftfc, 7V)V-fU-7 (1) C^V>T2@^©7 P P-^^fflit-rn«, UGT1A1 

cnera:> ^=,#xh-/-^i>7©y;A^ rsNP fltfi^P£8!©« 

B&J ,94-135,$ 0^0,2000, Treble, M., et al., 4: 68-72, 2000 ©Jfc§ 

6 R^BRtftMfttR'e&S W097/27214, W098/42873 K0fl?$tl, BtStlTW 

10 *»WO*y htt> UGTlAl**k:j;-3T-tna#Xtt*IHI«»lij5&«ft»an* 

TARttE5llft*«6, X#V> 1 CD 211 iSLiflif7^> (G) T»S v Rtf/Xtt. X 
686 &7&t-> h->>TSS) Sftl. UGTlAIflte^Xtt, St^fn^ 

«ojb, uGTiAis*tf»3ttfc£*0fttK #s<ticfpfflr-6ajttfc*i**tt 

««. *«*©#*!*, ttttft;*tt©!R4fl(U S^*, xtt«#«fcff 3 c t«« 

20 -SrfflVifc^^, Xlx^ ha#-^--$, a >(Potter.H. et al., Proc. Natl. Acad. 
Sci. U.S.A. 81, 7161-7165 (1984)), "J t}? 7 x ? S> a XFelgner, P. L. et at., 
Proc. Natl. Acad. Sci. U.S.A. 34,7413-7417(1984)), T-f # p -f > J? x £ 5/ a 
> (Graessmann.M. 4 Graessmann, A. , Proc. Natl. Acad. Sci. U.S.A. 
73. 366-37O(1976))£0#ffifcJ:DfT5d£#T*S. 

25 *tt«i*ffl^T**«fl*«toff«icwwrs. *£jg«n?Hu -fijyf 
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J:5giJitffl t UGT1A1 ^?©£M<h©ffilS£j^fh#ftK:fl?#Tl,fc 0 
1994^7 1999^ 6 fc-f U J x# >**tHMM*tt**»tW* B# 

5 «l6*JHjHa^ct(ajii« 3xi09/m±,jfa/hm 100X109/1 a±)*WBbfc. 

»^bfc. £©«*, 118*oatS**«||(0#*tl/fc. 

tr»T» l/hnx^^xwyfcW3lESffo&. TO^na^-f!lS5:H? (G-CSF) 

15 HciS-^B^ic^fc. G-CSF ©*Bft4fc:«fcD % ff4*«tt^£^»o# 

0 iBlETS Hi U yx*>OM«^H-?(dose limiting toxicity) 

t~<kt), ajh$«^£iT#iS§l*iBET::fc#»&ftTV»*£fca»&. ^l/- 

K4©smm'> (<o.9xio»/i), sfu-\*3x\z^ti&±m<tLrcTm 

-H3l4 5Ba±«<m ^1^- H4tttHJliiSfcttJtt**Ettfc#3. <frfl/- 
20 H«B*a^i&*¥£©£!pfcirrS> severe toxicity (SftMfUB) 

&©*»teteOV>T8B®bfc. 

25 (ii8«) &v skmv> 7 )i&mj&l, s-y->^;nco^Tjte^FM 
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<Z5##T£fTofc. £T, 100~200/n<Z>£ifo.^e> QIAamp Blood Kit(QIAGEN 
GmbH ( Hilden,Germany)*fflVi-cyy A DNA£ti|gLfc. ft, 8ff*#&l*Mitt 

ADNA tO^T,*©^SgB5«S«?«fbfc(Bll *#KS).fip-6 UGT1A1 
5 ae^FK^H-*, TATA#y**rt«D2tt£"<7- (TA) CDifA (£0J|g&, - 
39 &~-53 fit (TA) 7 TAA HO*^ 7£ UGTlAl*28 tif5 

(Monaghan, G., Ryan, M., Seddon, R., Hume, R., and Burchell, B., Lancet, 
347: 578-581, 1996, Bosma, P. J. et al., N. Engl. J. Med., 333: 1171-1176, 1995) , 
l^y>l®3p>71 (fczfMte&OTm 211 (fc©^7x>(G) 

10 $7Tr>(A)l:lit5, ^^gJfttt^U •^STMrXcSgftStS (SK 
G71R ilO^-f 7£ UGT1A1*6 <h^T-5.), X^V>10D3H 

>2 2 9 fc:fet**:/OiJ (P229Q ti^T. JlCD^-f 

UGT1A1*27 t^-r-5.), X^V >4©3 H> 3 6 7 fc33tt5©& Q099 
ttlC«lt«Blft. -> h->XC)^e^7->(G)^Og^. SKWtt7M = > 
15 *^'J ->>fc@lfe-r^. R367G tatf. C0*-f7ft UGT1A1*29 t^1"5.)> 
RtfX* 7>5<Z>3 H>4 8 6 fcfcttSltifc (1456 &fc:fetf£g&. ^5>(T) 
a&> 6 ^ 7 x > (GK 0 g& . £ K Mm \t ? □ >(Y) * 7 X 7 * (D) g&f 
5.Y486D tlt.CO^'f^ UGT1A1* 7 t^fS.). (Monaghan, G., Ryan, 
M., Seddon, R., Hume, R., and Burchell, B., Lancet, 347: 578-581, 1996, 
20 Bosma, P. J. et al., N. Engl. J. Med., 333: 1171-1175, 1995, Aono, S. et al., 
Lancet, 345: 958-959, 1995, Aono, S. et al., Biochem. Biophys. Res. Commun., 
197: 1239-1244, 1993). 

UGT1A1*28 \t , ft \Z m # S n ft PCR M fg R « * ffl ^ fc (Monaghan, G. et 
al., Lancet, 347: 578-581, 1996, Ando, Y. et al., Pharmacogenetics, 8: 357-360, 

25 1998 fciam^ns^te) cj:o#&n-6 253-255 &g*f<z>ga?"J£iEig&£-f 5 
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citfcitp, 71^ (ugtiai*d tmqznrz. 

&&m&l<DMffi\t, ABI PRISM 310 Genetic Analizer £fflV>fc^-f • £-3 

(ABI Prism DNA Sequencing Kit, Perkin-Elmer, Foster City, CA) . 
5 ^(DmcD&gm&Tm (UGTlAl*6^) H PCR-RFLP&K <fc D UGT1A1*1 £ 
mUZMt. 2L?V>l<DfrVr<D1ttb\Z> X*V>1 fc^tf 923**#®Wtf-* 
5feK:«ftanfc^Sc (Akaba, K. et al., Biochem. Mol. Biol. Int., 46: 21-26, 

1998) fcftixmi&wgpcRiz&ommLrc. 

$V>T, UGT1A1*6 <Dftm<Dt£tb\Z, 235 tt<tt®ifrt«it« «fc 3 (CtStf 
10 £*lfcA*l^ (nested) ^-fcffl V>T* 2 ©Pgr PCR fc£«M£JS*fr 

J® # ft 7 7 -I"?- (I78ft~210ft) (S3?!l#^l) 

5'-CTAGCACCTGACGCCTCGTTGTACATCAGAGCC-3' 
15 i^y^-f?- (393&~412fe) (iB^J#-^2) 

5*-CCATGAGCTCCTTGTTGTGC-3' 
Tl»«tt5^Vy^«fl:Tr**. UGT1A1*1 Ttt Mspl (^*^®ig &5i;£ 

1±, **rfr, 0*) «R**-!M h#&A3ft, UGT1A1*6 Ttt£A£n&lr»«fc „ 

5fcJR^lRl^5-f v-tt»M-snT^*. Slittt PCR ; 
20 lOOOfgfc^L, Xnfy7-f7-^ffl^fe PCR (nested PCR, ^2 gfcPg PCR) 

teiKLfc. -eoRI, D->y;i/ 50/il «f»C, 0.2mM O&T^+i/;* £ 1/^-^ KH U 
50mM KC1, lOmM Tris-HCl (pH8.3), 1.6inM MgC12, #75-f 

0.5#M, fttf Taq#U*?-i?1.33.Xy MMffl &5££&, **lfr, B *) 

ft^Sttfc. PCRC^tttt*rot^DlfS5. 95*0, 6min RtfClft 
25 fcttHTfrfettS 25 1M (94*C, 30s, 60X:, 40s, R.l^'C, 40s) 
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(PCR Thermal Cycler MP, ^}@j£ *#rfr , 0#). lMl© 

PCRifi|@g!&l£ 4units © MspIT 37"C, lhfflllfc.UGTlAl*l E&*©DNA 

\t 203 i 32 ism© ff it mat s *u ugtiai*6 e> ««fft sns*>o 

fc286**»©»fJt^4D,A^D»^DNA^6tt±IB3»rW-©±T^4i;fc. 
5 UGT1A1*27 ©*KKiB*lfcft£»::tt, 399 £3£#©IWfr£*fiT*fc*fcKW- 
$nfe£tT©^7-f7- Ot^S-An^y^-r V- (nested primer) <hbT&-5) 
*JBHfc*2»0PCR *ff ofc. 
WtfSWH^- (485fi~503ft) (G9d#^3) 
5'-AGTACCTGTCTCTGCCCAC-3' 
10 It-fifa-ly-i V- (865fir~867fiR^-f >hP>l) (62?U##4) 
5'-GTCCCACTCCAATACACAC-3' 

UGT1A1*27 \Z \&--D<D BsrI (New England Biolabs.Inc, Bevverly, MA) ffl 
MJfctM htfft&V (552 &~556ffi, M 684ft~688 &)> UGT1 
Al*l !Ctt**«lWISR»*U-^ h*»—3#«ETS (552ft~556&). — 11© PCR 
15 i*fiKJ6ft±ecD Mspl RFLP t H-©*frT?fTO fc. PCRiBIIg$j£, 

2.5unit © BsrI fc<k0, 65^ lh ©*ffT?*lfl3 Lfc. ^©SiS*, UGTlAl*27 
199&£tt> 132&£*h Rtf 68 **#©»?**»£ UGT1A1*1#S 
331tt*#fctf 68tt***©Wfl-*«£i;fc. ffi, ^xP&^S© DNA**Stt± 

20 MIC. UGTlAl*29©tt£E*l£, Xtl^y-i T-fcffl ^fc PCR-RFLP & 
fc«kt>fi¥flfl/fc. X*y>2, 3, W4*^T5^ 1 ISPg PCRifiJSSJSS:> 
5tefcfk£3*lTH<5>8rft (Akaba, K. et al., Biochem. Mol. Eiol. Int., 46: 21-26, 
1998) fc£dl>©'i&A*taAfc;£fefcf£oTfTofc. IP'S, |j§ 2 SRI PCR M5 

25 ■7«-R^iS»*l«rI7 P 7<V~*ffl^fc. 
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mm #1*17 7 -Tv- (-r>ho>3. Tk.it io85&~io98 it, ymmts.*-???- 

5'-TCCTCCCTATTTTGCATCTCAGGTCACCCGATGGCC-3' 

5 5'-TGAATGCCATGACCAAA-3' 

M^^y-i T-tt, UGT1A1*1 *^e» Cfrl3I (Mjfi #fc5££tt, *#7fJ, 
B#) lWIB»*-iM h (1095 &~1099 ft) fc^C, UGT1A1*29 *> h Z> 
mm**** h#£CfeV><k5fc:8ftii-LTi&S. N, PCRRfcttBS'&tttt. ± 
IBUGT1A1*6 fc*ttS*2MPCREJ&©*fca:R|-©t>©*ttflil/fc. PCR 
10 *M4fe* CfirlSI JHfljUfc. UGT1A1*1 &#© DNA « 252 ilgft 

Rtf 33lI&M©»rJtfc?8fc£n> UGT1A1*29 *#©DNA>&> S tt*fls£*l&# 
ofc 285 Dfc. 

UGT1A1*7 ©&tti©fc#fc:, jfefc*ft<£nfc:/7-fV- (Akaba, K., et al., 
Biochem. Mol. Biol. Int., 46: 21-26, 1998) £/B ^T, 3L{7 V > 5 © 579 
15 ©Wfrft PCRi*KJ:Di««l/fc. 

PCREJfctt*iI£»tt* ±I2UGT1A1*6 fcfcttSjg 2 I*»PCRKJfc©» 
^tH-©'%OS«j8Ufc. UGTlAl*l©EHfc«B8rI«R»#iM h (1452 
&-1456 &) *t#«EU UGT1A1*7 Mifcfcl/& 

^. lot, BsrI***tn*.T-f >*a^-->a C J: 0. UGT1A1*1 

20 e 365iftas»BLtf 2i4ifiat»©»fM-K:iBflian, ugtiai*7 e&*dna^ 
6i*»fljana:^«3& 579 *at#©Bffr*ifti;&. 

25 &±©»f£lc«kD, Mftfc UGT1A1 it£^©Itf£&£bfc. 
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-r u yf-tiyom^wmt uGTiAiitfc^oM (®£?#£0 fc©*aww$ 

««77^^-tbT, ft 91, 4M»> -lltt SI (Performance Statuses), £g 

-|H*fcD«!>«***JlV>fc. fl3#«j*V'S?a.^fc-3ViTtt, Z -D<D if )V—?\Z. 

10 (A£ IJ ^-tr;Kpaclitaxel)> H-fe^-fe;Kdocetaxel)> XhtfJ/K 

(etoposide) , 5 h70> CCmitomysin C) , Xfi 5 - 7 Jl/t h ■) 7 i/Jl' 
(5-fluorouracil)) *t»# hft if)V-7r$> 5 . ttlXftRflOflHit (H%1£) «, 
i&M^gUC&bTOx 2 <*f:r») Mtt Fisher's exact test, XttJi^^ 
& fcfctl/ TO Mann-Whitney U test fcffiHTSMfil/fc . SJSBJftffl (p<0. 

i5 i) fcttH#a*£Man*fctt«*tt#iRgv;i>7-'f ^dsjxt-* y^ia 

5§##r (unconditional multiple logistic regression analysis) \Z £ V* T J8. 0 &tf d 

20 -f X^*fflV^T#^C7K2p 0 . 2 5 (forward) 0. 1 (backward) fc^Tjl 

J:B©#«r«, JMP ver.3.0.2 V 7 h £ £ x 7 (SAS Institute Inc., Cary, NC) 
S/B^Tffofc. Rflttftt (J»lt> #0.05 «k0/h*Vi»*fc«5W'»lC*afeffi 
26 ^tl/fc. 
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1 1 s^ommiz-D^xcomm^^^^mLrc^M. 9* (s%) 

4 ©£jfll$)$'>3gl (^0.9X10»/liter) «r«*LT*D, 3 8 £ (32%) tfifU- 
^ 3 0)BskW>& ( 1.9-1.0 XlO»/liter) S8*UTV>&. 3 £ (3%) *t 

5 ;/U-H4 (fflUDLttXttKTKfe) ©T^^M^LT^D, 19« (16%) tf^l/ 
-H3 (5BW±©Fi8, *«) ©T#J£i&ifebTV>*i:. ^k-H4«E>eJil»«^ 

fc, ^P-l*3Xtt4©TfS*»lftb&JS#2 2£©ft, 16*tt^U-P3X 

io UfcMUtT, r®jf^fflig^#jtn5) 2 6*fcMkbTV»&v>M<ttT* rgj 

H (loperamide) tttttt* <fc 0 # < ft-^bfc d £ 

i5 aifi^a©^*] 

1 1 8^^T©S^fC^ViT, ±|B©^^fr<t •J-toag^SlSfcjeU 04 
fCS i©fe.^,UGTlAl*29X«UGTlAl*7 SttSlf 
9 «HOV>T«KK^^$nfeMm(UCTlAl*28) fc/HV>fc (Ando.Y., Saka, H., 
Asai, G., Sugiura, S., Shimokata, K., and Kamataki, T., Ann. Oncol., 9-" 
20 845-847,1998.). £tc. 1 1 7«Olfl:SUt, fc#£8clW©£ tf U JHf > U 

Rtfft^*ft»lWR:*W'*^ifu;pe>^^;i/©»^:«*a«L, *©» 

**H4®SC0HtTGttLg:. 

J6e>nfe. BP'S, 2€ (&BIATjR3tt<5) tt, 'Sr-nlfcfc© UGTlAl*28&tf 
25 A^Djg-&0 UGT1A1*6 *tl/T^fc.*fc, 3«(tAfD|^ UGT1A1*27 
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SBTSSnS) © UGT1A1*28 fcfcLT^fc. 

tfclCAfOg^lD UGT1A1*28 Rtf UGT1A1*6 S^TTS 2 £ ttWATS 

sn§) »iE««Hoifu;nf>i/^;wT»-3fc (fc**8i»tt, zn^n 13.9 

5 M mol/liter fc 15.4W moUliter. fc¥&&H%fttt. *n**l 10.3 U mol/liter £ 
1 5.4 /z mol/liter) oZn6<D2%,%m*T. : Mtemffl<?)¥V)l'¥>l"<)\'(Dftm\$. 
it^m&M (^7=0.031, Kruskal-Wallis test) &tf fc3*£&BHte£ (p<0.00lJ 

UQTlAl*28 7W';K0ttJiB**»a, MfPffl«Hfc#fcBI^*«M#K:oV»T, 
10 *n**l 0.308 (95%CI» 0.004-0.149) t 0.087 (95%CI, 0.046-0.128) 1? 
&D> UGT1A1*6 TWKOltiSWSEfc^H-CH:, Pl^fc 0.077 (95%CL 0.004 
~0.149) t 0.136 (95%CL 0.086~0.185) 

HfPfflfi»#tBl^ffl#««#M07l/;P^*lCfi^*ffiilB, UGT1A1*28 
fcHLTttttW-MfcJfrjfc 0?<0.00l) T»t>fc*«, UGT1A1*6 KWlTtttlt 
15 ^feen^^ofc (j3>0.2^ GENEPOP ver.3.1d V 7 h£x7, the Laboratoire 
de Genetique et Environment, Montpellier, France) . 

P ^T-{ y £ Iel!)i^flf (logistic regression analysis) £fro fc t C 5, A 
x UGT1A1*28 ft*f**e^a*«, **»JflUB©5fr3»fc 

20 $4(K:&£ C i^^^nfc (Jl&<&58^,5.21;95% CI, 1.98~13.96;p<0.001, 
i4$#SI). UGT1A1*6 t«*fflfPfflt©««-WffiHttJSL6ntt^-pfc 

0.55;95% CI, 0.15- '1.61 ; j?>0.2). 

25 >jS«^dr5?i-;p*Jifisv»*ttcMa"r*. ^dT. :n6ffl7r^-t:ov> 
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)\st<Om\ZliMt£ttM (P<0.001, X 2 fXh) #ft6*lft. HPS, 
■iM^JUffl-f >J ;f*>f&i$Sltfcl 9 (DF^ 1 2£ (63%) **, *-©ffc©ia 
*ffll©tt«5fcW"CV>&. ftmi/J'a^tt'f U yf-*>OW^*ttiMlV>« 

ftW^U^a^, ttgij, Rtf UGTlAl*28it£^&©Hfctt5fr*fcffi 
H*»S&tt&J&»"3fc. UGT1A1*28 ©ffifc, ^ttTgS^t, Rtfffcofct 

cneorooHf t UGT1A1*28 £©lt$fc&0 5 ©^fcj^b 
10 fc. ISC^CiSnSi^K, UGT1A1*28 S^T 5 £ £fc«k B , -f'J/x* 
>fc«fcSS«»Jf1Ul#7«fc'b*in-rs. *ttt!85itt'fU;f*> 

<fcD, UGT1A1*28 3&»ajBlI^fflfc»-r5»«tbT*l!ffc#»Tf»<5i:fc*»to 

&#©ft2£« UGT1A1*28 Rtf UGT1A1*27 H&© 2 £ tt^x n&-&© 
UGT1A1*6 -BID ©-««**»£© UGT1A1*1 £ (BP'S, L felt Si! 

^wbx^^vo ^n-^nwbT^fc. — 5^©^4« (so%) 

(UGT1A1*28) R#X^V>1 (UGT1A1*6 Xtt UGT1A1*27) OMIi 
20 icSflLfcEaifcarbTistK cn6©«#tt*il|Hc«!tt!ftl^^;i'©*tt*SW" 
T^fc. £U©!i£|l^£, UGT1A1*28 fcffigfn«, UGT1A1*28 

oT, /Dt-^i«0|ES (TA RttEBIOfcVO £fl¥#rT 5 dtKJ: D-f U 
y ^^©SJflUBISSU;***^**!!!-*?** fcViAS. UGT1A1*28 t 

25 UGTlAl*6XteUGTlAl*27 ©V»f #T*-r * H t IC J; 0 , W V^MT? 
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®&&tx.9V>l fc*tt*3Eft4:*$M*T**Tt"*{:4:lcJ:D, -f 'J ^f*> 
S&fc, s^g^CD UGT1A1*6 £WT5 2 « (@4®i, ^Dti^nS) 

H 4: routes, UGT1A1*27 £=£T -5 C 4: 0 , (jUMT-f 
U yx*>©Mflllffffl38«4-f*!l4:j8*wl!(t4n«. «oT, UGT1A1*27 
EP£, n H> 229 KfettftMSflMffTSC^lCAQ . -f'J/r*>©BJ# 
10 fflXaU^^ft^WPIffl-e** 4:^^-5. 

tt & v > . # » * © n © ib m ft & ffii * -T , a ft m *«e a c a n t * § « m t @ * 
*fg^0^^fcj;n«, -ru/f*>*ft*tt4, *n&fcxttf»iiBfW* 

*» UGT1A1 #mi'^^StlS^^^|0S#(CJ:SiiJ^ffl©'JX^ft*i|{C ; f S!l 
0«##nT«4:&tK !MUB©ffi»jG«*TtB4:fc*. -f U >> t 1 * 

S&, B#A©2 0 %^±7$* UGT1A1 fcJBft** bT£ 0 > 'J/f 
*>OKV>»ttK»bTKViU^ir**L#*4:*A6n*fc», UGT1A1 ©it 

25 Mt5Ct^t5tHx.5. 
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t f © fi s 

1 . UGTlAl»#k:«fcoT*ne#Xtt*M^W*^»Sn*flS^*C!)«!4fc 
J;*MfPffl»aUX^*^Wr**S-C*oT, £<Ma):UGTlAl^§g* 

2. TAE*B5llft*lW>rt*^ff^, TAS*BWft*«5ttViU8 0Ufn 

10 

3. TAKttB3***fftf-r TAR*EW**«6 Sfc«7T*Sil 

4. UGT1A1#^*3- Ht§fififO^Pt-^iHti:*lt5 TAK£IB?!l® 
15 t«t& DNA t**t«^f y ^tS 6 fc* O, i»*<Z)8SBailJSfcV>LSg3 

5 . uGTiAi»*fc«toT*na#xtt«f'Wft»«38»ft»sn*fls^*©ia!#fc 

<k 5 fflf^ffl B£ U * * S^Bf * #feT* & o T> (b) : UGT1A1 »* * 3 - F f « 
20 Jtg^© 686 tt©IS*»«rt57f^, Rtf/Xte, (c) : UGT1A1 

n- FT-Sjtfe^© 2iH!t©*ait#«T'rs^xy yft* Sfc-frO, ft*©Seffl 
JB l*fcV>t/JMJH©V>f*i*> 1 >SfcIB«S<Z)#&. 

6. 686 ffi©tt£*#0f-r*;*T-V 686 ^©ffiSdtJ/ 

25 ttT5*=:>T***»ft**r-r«Xy y^T»*,»*©«BJl5flifclB*©*ilj. 
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7. 211 (fi!CD!IS*i1fft5Xfym 211 ffiO*ai*«y7r:>T*6**fc 

5 8. UGTIAI Hf»*OT© 686&©&S*#tf DNA, Rtf/Xtt 

UGT1A1 I^Sn- FT£iI£T© 211 &©^SS^tf DNA, SJiffiTS^T- 
£&tt.flf$©16H)B 5 JHfcU Uffl 7 acufn* 1 *lcfB*©#ac. 

9 . ugtiai »*fc«t -a T*na#xtttiBfttwi««ft«*n«fl5#*©i!i4ic 
io «j;«Bjffffl*3iux^*^ai"ra^a5-e*oT, 4>&< tt>(b): ugtiai 

3- F-r^jtfi^© 6864fc©1fc***MffTSXxy 7**tf2ftfe. 

1 0. 686 t0ffiS§«Hfrt5Xf 686 ISClS*^ h ->>T»S^S 

15 

1 1. UGTIAI »**3-Hr**fi?© 686 ttOift«*^tJDNA 

20 i2. mmt^mts #>7hx->>M{b^Tfcs, zt*%®.t?zwm 
13. wie*>^bT-*>>aM^'»ja*>^h7 i '>>ii##T**, 

25 
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5 #©$&fflfill 3JSfcfEfc©£&o 

1 6. »#©«»& lEfc^U*l 5^©^Tn^-3HfcE*CDS|ffffl5SISUX 

10 

1 7. UGTlAl^^^n- Hf-sai^ ©^'□ : &-^ffl*fc*W-* 
UQTlAl»**3-H"r*aifi^OTAK««*©*»*#*, *oB*#-* 

i 8. ugtiai»**3- H-rsaifi^oyn^-^fla*^*^* TAEttE8l 

UGT1A1 3 -Fr**e?©TA £««*©«£*"&#, 

20 9&tfg2?ij#^i oow^-tfflvjft pcr »Kj:orii«arn#*«i*ic 
ft*-T* DNAWWrfc»bT4*JlttlcA-f ^U^-f 

1 9. UGTlAl^^^n- KTSfflW© 2n&©&g£fl?#rT5£«e>©&&T 
25 UGT1A1»*S3- HTSJie?© 211&©l&g££#., *OEJ»##lfttf 



WO 02/48400 



PCT/JP01/10813 



35 

ffipm^2<D77^-?-zm^tz pgr feic«toTii«sn#*««fc**r* 

DNA MW fc » t T#M69 K /W 7 U ^-f XT -5 tttt . 

2 o.uGTiAi»**n-H"r«5ae ; ?© 686tt©ifi»**#r"rsfc»©*a-c 

5 Sot, 

UGT1A1»**3- l«r*»e?© 686 &©&S£-£*, ^EWSJtf 
E*J##4©:/7-fV-*fflV>& PCE iitKJ;t>Ti»«Sn#*««fc**r« 
DNA 9f ft \Ztt L T#Hl$ Id /W 7 U ^-f XT § tttt. 

10 2 1. UGT1A1»**3-Hf *Jte?©yn^-^fR«fc*Jt6TAR1ttE5l 

&zmviTzrctb<Dmm*'Sts. uGTiAi»*K«krjT*n&fcxtt*iwftK* 

2 2. UGTiAi»SS£n- FT«Jt€^© 686 ft©&g£$#TTSfc©©gcm, 
15 Rtf/Xtt,UGTlAl»**3- KTSitfci 1 © 211 ft©mg£##rT-5 fc©© 

2 3. UGTlAl^^^n- HfSite^© 686 &©&S£fi?#T-r ££©©&&£ 

^ty> uGTiAi**fc*^T*ni#xtt*Mft»tt3&«ft«*n*fl3**©i9:4- 

20 HiSlM^IUX^flffl^yh. 

25 2 5. fJf3^>7 p hx^>liiK'fb-&^tt*>^hx^>S|#^T*-5, CtS<$ 
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Wit-? zm-Rommm 2 4JSfc««©*y k 

2 6. WIB*>^hT"> h^f^^^^fA^T^S, 
£<i$$ti1-5»#cDlSfflSi2 5 *£»«©*? K 

5 

2 7. MB*>^h5 t 3/>BI»#tt, >fU;y*>T*«, HtS»ait6« 
*©«&HSg2 5JRfc«B*©*v K 

2 8. -f U yx*>OBIfPffl3fiS l J^i'^Wffl*y hT&oT, i>&<tfe(a): 

io uotiai»**3- H"r**eiF©^ot-^*«c*ij-* TAfc&mn&zffi 

ffitStztiXD&m., (b) : UGT1A1 BMZ 3 - Kf SJt^? © 686 &©&££«? 

2 9. -r u ; ><Dfflftmmm i ) zz^mr*? hT&ox, ugtiai n^§£ 

$&BSg2 8^K1B*©*y K 

3 0. -f U/r*>©llfPffl585SU^^^aiffl*y hT*oT, ^fc^fcMa): 
UGTlAl®iit£3- H-rsfflg^ 0^nt-^fi*K*W-6 TA £!tlE?>J£Sc£» 

20 *?■$-*&©©**» o>) : ugtiai H-rsae^p© 686 &©&a£fl¥ 

*tT* &*©*•» ©ufn*itt±m, ss ugtiai 

% & V* 13 UGTIAI S3 - H T 5 jftfi?© 686 «*©£££•& tl DNASifUBT 

25 
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3i. <i u /TXXDMttmftmvxz^mm^y ugtiai^^^ 

KTi.ite^O 211 &0&&£$#tT UGT1A1 B^Z? 



WO 02/48400 



PCT/JP01/10813 



1/5 

F i g. 1 



UGTlAim (TA) 7 TAA Zfu*:-*- 

UGT1AV6 211G-*A G71R 1 

UGT1A1*27 686C-A P229Q 1 

UGTLAV29 1099C-G R367G 4 

UGT1AV7 1456T-G Y486D 5 
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F i g. 2 



2/5 



(N = 26) 



(N = 92) 



tt8U(Htt/*Ctt) 14/12 
¥i3*ft$(¥AM&ll) 60(38-76) 
— ^^^(performance Status) 



0 

1 

>2 



mtmmm 



8(31%) 
15(58%) 
3(12%) 

4(15%) 
16(62%) 
3(12%) 
3 (12%) 
21 (81%) 

12(46%) 
12(46%) 
8(31%) 
3(12%) 

2(8%) 
3 (12%) 



66/26 
61 (41-75) 

31 (34%) 
51 (55%) 
10 (11%) 

17(18%) 
49 (53%) 
18 (20%) 
8 (9%) 
68(74%) 

36 (39%) 
47(51%) 
34 (37%) 
17(18%) 

8(9%) 
6(7%) 



0.085* 
>0.2c 
>0.2* 



>0.2* 



>0.2» 
>0.2» 



>0.2» 
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First, discussion will be made on the inventions as set forth respectively 
in claims 1 and 5. The matter common to these inventions resides in "a method 
of estimating a risk of the expression of a side effect caused by the 
administration of a compound which is metabolized, either per se or as its 
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that the method for estimating the risk of the expression of the side effect 
caused by the administration of a compound metabolized, either per se or as 
its metabolic intermediate, by the TGT1A1 enzyme with the use of the TA 
repetitive sequence numbers in the promoter domain of the gene encoding the 
UGT1A1 enzyme is self-evident for those skilled in the art based on the above 
"suggestion". Such being the case, the "common matter" as described above 
cannot be regarded as "a contribution which each of the inventions as set forth 
in claim 1 and claim 5, considered as a whole , makes over the prior art". 

Thus, there is no "special technical feature" between the invention as set 
forth in claim 1 and the invention as set forth in claim 5 in the meaning 
as defined in PCT Rule 13.2. 

Next, discussion will be made on the inventions as set forth respectively 
in claims 5 and 9. The matter common to these inventions resides in "a method 
of estimating a risk of the expression of a side effect caused by the 
administration of a compound which is metabolized, either per se or as its 
metabolic intermediate, by UGT1A1 enzyme, which involves the step of analyzing 
polymorphisms in the structural gene part of the gene encoding the UGT1A1 
enzyme". As stated above, the prior document suggested the utilization of 
polymorphisms not in the "structural gene part" but in the "promoter domain" 
of the gene encoding the UGT1A1 enzyme to establish the optimum treatment. 
Accordingly, the method of estimating the risk of the expression of the side 
effect caused by the administration of a compound metabolized, either per 
se or as its metabolic intermediate, by the TGT1A1 enzyme with the use of 
the polymorphisms in the "structural gene part" cannot be. regarded as 
self-evident for those skilled in the art. 

Such being the case, the "common matter" of the invention as set forth in 
claim 5 and the invention as set forth in claim 9 can be considered as a "special 
technical feature" in the meaning as defined in PCT Rule 13.2. 
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claims 22 and 23), 28 (in case being free from nucleic acid (b) ) and 30 (in 
case being free from nucleic acid (b) ) ; and 
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haplotyping comprising a step of determining whether the individual has the first haplotype of Table 4 of the UGTlAl 
gene. Upon election of one of the groups, please specify the Table and number of haplotypes requested. 
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!>k correspond to polymorphic sites PSl. PSj. and PS4-15. respectively. For example, if Group Hi) is elected, the claims 
4-i» will be examined to the extent that they apply are limited to method of genotyping comprising a step of 
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that the claims encompass methods requiring identification of Si possible combinations of two of the recited 
polymorphic sites, and that Groups 51-7'J each correspond to one of these possible pans, in the order recited in the 
cla.ui. 
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sequences, and the claims do not require, e.g., that the recited polymorphic sites be 
included in said fragments. Accordingly, the claims are sufficiently broad so as to 
encompass nucleic acid fragments taught in the art (see, e g., admission of 
specification on page 3, Genbank Accession No. AC006985.1). As the products of 
Groups 1 18-132 and 134-155 do not represent a contribution over the prior art, the 
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technical feature linking the recited Groups, as would be necessary to fulfill the 
requirement for unity of invention. 
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It is also noted that each of the present claims has been presented in improper 
Markush format, as distinct products and distinct methods are improperly joined in 
the claims. With respect to claims 4-1 !, 25-26. each polymorphic site and each 
molecule containing said polymorphic site is structurally and functionally distinct 
from and has a different special technical feature than each other polymorphic site 
and molecules containing said site. The chemical structure of each polymorphism 
and of each molecule containing the same differ from each other. For example, a 
polynucleotide comprising PS1 is chemically, structurally, and functionally different 
from a molecule comprising PS3. As the products and methods encompassed by 
the claims do not share a special technical feature, the distinct products and 
methods may not properly be presented in the alternative. Accordingly, the claims 
have been separated into a number of groups corresponding to the number of 
different inventions encompassed by the claims, and the claims will be examined 
only as they read upon the invention of the elected group. For the same reasons, 
the remainder of the claims have been separated in a number of groups 
corresponding to the number of different inventions encompassed thereby. 

With particular respect to claims 7-9, Claims 11-13, Claim 29 and claim 30, it is 
noted that the haplotypes and genotypes encompassed by these claims are also 
distinct from each other and from the single polymorphisms recited in e.g., Groups 
1-45. For example, a molecule of haplotype 1, comprising a particular combination 
of polymorphisms, differs chemically, structurally, and functionally from a 
molecule of haplotype 2 and from a molecule comprising a single polymorphism 
(e.g., PS1). The special technical feature of each haplotype or genotype is the 
combination of polymorphisms contained therein, which feature is lacking from and 
not shared with each other haplotype or genotype or with, e.g., a molecule 
comprising any single polymorphism set forth in the claims. Similarly, with 
respect to the pairs of polymorphism of Claim 10 (Groups 51-72), each 
combination of polymorphism differs from each other combination and from each 
of the other combinations discussed above (i.e., haplotypes, genotypes, and single 
polymorphic sites). Thus, the claims have been separated into a number of groups 
corresponding to the number of different inventions encompassed thereby, and the 
claims will be examined only as they read upon the invention of the elected group. 

Further Groups 118-133 and 134-155 (polynucleotides, kits, and various 
compositions), Groups 156-177 (recombinant organisms), Groups 178-223 
(computer system) and Groups 223-244 (genome anthologies) are additionally 
drawn to multiple, distinct products lacking the same or corresponding special 
technical features. The nucleic acids of Groups 118-133 and 134-155 are 
composed of nucleotides and function in , e.g., methods of nucleic acid 
hybridization or amplification. These groups are directed to different combinations 
of nucleic acids which are different from one another and may be employed in 
different methods. The recombinant organisms of Groups 156-177 are complex 
organisms that are employed in, e.g. animal research methods. Such organisms 
cannot be employed as, e.g., probes or primers and they differ in both structure and 
function from the nucleic acids of Groups 1 18-133 and 134-155. Further the 
computer system of Groups 178-223 are composed of, e.g., a CPU, a display 
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device, an input device, etc., as recited in Claim 29, and function in, e.g., methods 
of electronic sequence comparison. As products of different sets of Groups differ 
from each other in structure, function, and effect, they do not belong to a 
recognized class of chemical compound, or have both a "common property or 
activity" and a common structure as would be required to show that the inventions 
are "of a similar nature". 

Further, the methods of Groups 1-117 have different objectives and require 
different process steps. The methods of Groups 1-45 require steps of identifying 
haplotypes and haplotype pairs to achieve the objectives of haplotyping. The 
methods of Groups 46-50 require steps of identifying a single nucleotide on one 
gene copy to achieve the objective of genotyping. The methods of 51-72 require 
steps of identifying two polymorphisms in a gene to achieve the objective of 
"predicting a haplotype pair". The methods of 73-1 17 requires steps of comparing 
frequencies of haplotypes in a population to achieve the objective of "identifying 
an association between a trait" and a haplotye. In addition to differences in 
objectives, effects, and method steps, it is again noted that the claims of the present 
Groups are not directed to the detection or identification of molecules having the 
same or common special technical feature, for the reasons discussed above. 
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